


Criteria Analysis Memorandum

for

Operable Unit 2 (Deposit DD}, Operable Unit 3, Operable Unit 4, and
Operable Unit 5 {(River Mouth)

Lower Fox River and Green Bay Superfund Site

Introduction

This evatuation supports an Explanation of Significant Differences for Operable Unit 2
{Deposit DD}. Operable Unit 3, Operable Unit 4, and Operable Unit 5 (River Mouth} of
the Lower Fox River and Green Bay Superfund Site, February 2010 (the “2010 ESD"),
The evaluation confirms that the 2007 ROD Amendment Remedy remains the preferred
remedy based on an assessment of key remedy selection criteria identified in the
National Contingency Plan, despite a significant increase in the estimated cost of that
remedy since issuance of the 2007 ROD Amendment.

The 2007 RCD Amendment estimated the cost of the selected remedy at $380 million in
2005 doliars {which translates to $432 million in 2008 dollars), in reliance on information
presented in & 2006 Basis of Design Report ("BODR"). A more recent cost estimate
prepared as part of the remedial design process projects that the selected remedy will
cost $701 million in 2009 dollars. Thus, when the two cost estimates are compared on
an equal basis {in 2009 dollars}, the estimated cost of the selected remedy has
increased by approximately $269 million.

In light of the increased cost of the 2007 ROD Amendment Remedy, as described in the
2010 ESD, this memorandum re-evaluates three previously-evaluated remedial options:

1. Dredging Remedy. This remedial approach was selected in the 2003 ROD and
re-evaluated in the 2007 ROD Amendment. [t would require dredging and off-
Site disposal of an estimated 7.1 million cubic yards of contaminated sediment.
The cost of that remedial alternative currently is estimated at $857 million (in
2008 dollars).

2. 2007 ROD Amendment Remedy. This remedy was selected in the 2007 ROD
Amendment and discussed in the 2010 ESD. With refinrements made during the
design process, the remedy would include dredging and off-Site disposai of more
than 3.5 million cubic yards of contaminated sediment, placing engineered caps
over up to 369 acres, and placing sand covers over up to 1897 acres of River
bottom at the Site. As noted above, the cost of the 2007 ROD Amendment
remedy is estimated at $701 million {in 2009 dollars).

3. Capping Remedy. This remedial approach was evaluated in the 2002 ROD and
the 2003 ROD. Under this remedial approach, most of the contaminated
sediment would be contained in place using engineered caps. Some areas
wouid still need to be dredged at least partially, including at least 150 acres of the
federally-authorized navigation channel, four acres just north of the De Pere Dam
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where frazil ice forms during cold weather, and areas where minimum water
depth requirements for capping could not be met. The cost of that remedial
alternative is estimated at $484 million (in 2009 dollars).

Background

This re-evaluation draws upon the Response Agencies’ findings and conclusions from
prior remedy development and refinement efforts and prior experience with dredging,
capping, and sand placement at the Site. The prior remedy development and refinement
efforts include: (1) preparation of remedial investigaticn and feasibility study reports for
the Site; (2) remedy evaluation work associated with the 2002 ROD, 2003 ROD, BODR,
2007 ROD Amendment, and 2008 ROD Amendment; and (3} oversight of potentially
responsible parties’ remedial design efforts. The Response Agencies’ prior experience
with dredging, capping, and sand placement at the Site has included overseeing and
assessing the results of. (1) two dredging demonstration projects in discrete areas of
the River between 1998 and 2000, (2) extensive dredging, capping, and sand placement
work in QU1 between 2004 and 2009; (3) dredging work performed for the 2007 Phase 1
remedial action in QU 4; and {4) dredging, capping, and sand placement work done in
20089 for Phase 2 of the remedial action in OUs 2 - 5. Based on those prior efforts, the
Response Agencies have identified several guiding principles that are relevant to this re-
evaluation:

- Dredging, capping, and sand covering are all feasible and they all can be
effective in reducing the risks posed by PCB-contaminated sediments at the Site.

- Unlike capping and sand covering, dredging removes targeted PCBs from the
River and places the contamination in a well-controlled upland disposal facility.

- Engineered caps are meant to contain PCB-contaminated sediment in place on a
permanent basis, but ensuring permanent protection may require cap
maintenance, cap enhancement, or cap removal over the long term. Although
some predictions can be made from modeling and recent cap placement efforts
at the Site, the long-term costs and benefits of capping are less certain than the
long-term costs and benefits of dredging.

- Engineered caps also may limit River use and navigability particularly if placed in
a navigational channel, in shallow areas, or in other areas if water levels decline

in the future.

- Sediment with higher PCB concentrations may pose greater risks, so the need
for remedy permanence and long-term effectiveness increases when targeting
areas with more concentrated contamination.

- Sand covering dilutes contaminated sediment and helps reduce PCB
concentrations, but it does not remove or isolate the PCB contamination. For
that reason, the Response Agencies have only allowed sand covering in
undredged areas that have a relatively thin layer of PCB contamination at a
concentration of no more that 2.C ppm PCBs (i.e., twice the 1.0 ppm Remedial
Action Level).



in light of those considerations, the 2007 ROD Amendment (for OUs 2 - 5) and the 2008
ROD Amendment {for QU 1) both classified dredging as the “Primary Remedial
Approach” to be used at the Site. Capping and sand covering were classified as
less-preferred “Alternative Remedial Approaches” that can be used only if specified
criteria are met.

The criteria for use of “Alternative Remedial Approaches” under the 2007 ROD
Amendment and the 2010 ESD also incorporate relative cost and cost-effectiveness
considerations, and the Response Agencies have continued to evaluate those
considerations in light of new information, including information collected nthe U 2 - 5
remedial design process. Among other things, the Response Agencies have identified
the following cost-related considerations that are relevant to this re-evaluation:

- Dredging costs depend largely on the volume of sediment removed (such as the
number of cubic yards dredged and processed). [n contrast, capping costs
depend largely on the amount of area that is being capped (such as the number
of acres capped). Thus, as highlighted below, the cost effectiveness of dredging
and capping varies with the conditions in different areas at the Site.

- Dredging is particularly cost effective in areas that have moderate to high PCB
concentrations at or near the surface, and in areas with moderate tc high
contamination that runs from the surface to a given depth. Dredging is less cost
effective for deeply-buried contamination that is covered with comparatively clean
sediment. In such areas, much of the cost would be incurred in dredging and
processing the cleaner sediment that would need to be removed along with the
deeply-buried contamination. Additicnally, deeply-buried contamination is less
likely to be scoured, re-exposed, and released.

- Capping may be more cost effective than dredging in some areas, such as areas
with thicker deposits of low-level sediment contamination, or areas with
contamination covered by relatively clean sediment. Capping is less cost
effective than dredging in larger areas with a thinner layer of surface sediment
coentamination, even if the contamination is only at relatively low concentratiens.

Criteria Evaluation

The National Centingency Plan (*NCP"), codified at 40 C.F.R. Part 300, specifies nine
evaluation criteria for CERCLA remedy selection decision-making. The 2003 ROD and
the 2007 RCOD Amendment for OUs 2 - 5 included evaluations of all of those nine
criteria. A new evaluation of most of those criteria would not change the prior
evaluations, so this re-evaluation focuses on two of the NCP's “primary balancing
criteria” that are most important for the current comparison, given the increased cost
estimate for the selected remedy as described in the 2010 ESD. The following remedy

selection criteria are re-evaluated in this memorandum:

1. Long-term effectiveness and permanence: Alternatives are assessed for their
ability to maintain protection of human health and the environment over time, and
for the reliability of such protection.

2. Cost: The cost of each alternative is assessed, including each alternative's
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capital cost, annua!l operation and maintenance (“O&M”) cost, and net present
value of capital and Q&M cost. Net present value is the total cost of an

alternative over time in terms of today's dollars.

This memorandum re-evaluates those two criteria for three remedial alternatives
described above: a Dredging Remedy,; the 2007 ROD Amendment Remedy, and a

Capping Remedy.

1. Long-Term Effectiveness and Permanence

To judge a remedial alternative's long-term effectiveness and permanence, the NCP
requires an assessment of the "[mJagnitude of residual risk remaining from untreated
waste or treatment residuals remaining at the conclusion of the remedial activities™ as
well as the “[a]dequacy and reliability of controls such as containment systems and
institutional controls that are necessary to manage treatment residuais and untreated
waste.” 40 C.F.R. 300.430(e)(9)(ii)}{C). That must include “the assessment of the
potenhal need to replace technical components of the alternative, such as a cap...”
40 C.F.R. 300.430(e)(9)(H)(C)(2).

Although all three of the alternatives would meet the minimum requirements for long-
term protectiveness and permanence under the NCP, there are pertinent differences
between the aiternatives. All three of the remedial alternatives would leave some PCBs
in OUs 2 - 5, but capping — by design — leaves significantly more PCBs in place than

dredging.

The long-term risk associated with leaving PCBs at the Site depends in large part on the
amount and concentration of the remaining PCBs. As noted in Table 7 of the 2007 ROD
Amendment, there is a total of approximately 21,400 kilograms (“kg”) of PCBs in the
sediment in OUs 2 - 5 that exceeds the 1.0 ppm PCB Remedial Action Level ("RAL").
The following table summarizes the amount and concentration of PCBs that would
remain in QU 2 - 5 remediaticn areas under the three alternatives:

Approximate

Post-Remedy

Remedial PCB Mass PCB Mass Expected Concentration and Areal
Alternative R Remaining in Extent of Remaining PCBs
emoved ou
B s2-5
- Low to moderate concentrations
Dredging Remedy 18,400 kg 3,000 kg {in dredge residuals and sand
3 COVET areas)
- Low to moderate concentrations {in
dredge residuals and sand cover
2007 ROD areas)
Amendment 13,700 kg 7,700 kg
Remedy - Limited low, moderate, and high
concentration areas {in up to 368
B acres of capped areas)
© - Significant low, moderate, and high
concentration areas {in sand cover
Capping Remedy 3,650 kg 17,850 kg areas and in more than 1,170

acres of capped areas)




The long-term risk of leaving PCBs at the Site also depends on the durability of any
systems used to contain residual PCBs, such as engineered caps. Although the cap
designs for this Site are based on extensive modeling efforts and added safety factors,
the long-term needs for cap maintenance, cap enhancement, and potential cap removal
cannot be predicted with certainty at this time. Some cap maintenance is expected. Any
cap failure could re-expose contaminated sediment left in place at the Site and reduce
the remedy’s long-term effectiveness and permanence.

In light of those considerations, the Response Agencies have determined that greater
use of dredging guarantees greater long-term effectiveness and permanence while
greater use of capping offers less long-term effectiveness and permanence. Among the
three aiternatives being re-evaluated here, the Dredging Remedy would provide the
highest level of long-term effectiveness and permanence, the 2007 ROD Amendment
Remedy would provide the next highest level, and the Capping Remedy would provide
the lowest level of long-term protection.

2. Cost

The Response Agencies have re-evaluated the costs of various remedial alternatives
based on information received since issuance of earlier decision documents for the Site.
The following table summarizes the current estimated costs of the three remedial
alternatives re-evaluated here. The table also identifies the degree of uncertainty
associated with each remedy cost estimate.

Remedial Option Estimated Cost Cost Uncertainty
(in 2009 dollars)

Dredging Remedy $957 million Low to Moderate

2007 ROD Amendment Remedy $701 million Low to Moderate

Capping Remedy $484 million Moderate to High

The estimated cost totals are taken from a more detailed cost analysis spreadsheet that
is attached to this memorandum,

As noted in the table above, the cost uncertainty for the two dredging-oriented
alternatives (the Dredging Remedy and the 2007 ROD Amendment Remedy) is less
than the uncertainty for the Capping Remedy. The cost uncertainty for the two dredging-
criented remedies is identified as “Low to Moderate” because the costs at this Site for
dredging, processing, and disposing of contaminated sediment have been fairly well-
established from past experience and the dredging plans are now in an advance stage
of design. Much like the dredging costs, the costs of initial cap placement work have
been fairly well-estabiished by past experience at the Site. In contrast, the future costs
of cap maintenance and potential cap enhancement or cap removal are highly uncertain.
The capping cost figures used here are reasonable low-end estimates; they are unlikely
to go down, but they could increase significantly. Due to the differences between the
2007 ROD Amendment Remedy (which employs limited capping, mostly for deeply-
buried sediment deposits and deposits with low to moderate contaminant levels) and the
Capping Remedy (which employs widespread capping), the overall uncertainty and risk
of major cost increases are higher for the Capping Remedy. Thus, the cost uncertainty
for that alternative is identified as "Moderate to High” in the table.



QOverall Evaluation and Conclusion

Based on their prior remedial alternative evaluations and the focused re-evaluation
summarized above, the Response Agencies have determined that the 2007 ROD
Amendment Remedy, with the changes described by the 2010 ESD, is the preferred
remedy for QUs 2 - 5, despite the increased cost estimate discussed in the 2010 ESD.

From an overall perspective, the 2007 ROD Amendment Remedy is the most cost-
effective alternative because it balances and combines the long-term effectiveness and
permanence advantages of dredging and the potential cost saving advantages of
capping and sand covering in particular areas. Refinements during the remedial design
process are expected to yield a final design that incorporates an optimized combination
of dredging, capping, and sand covering, based on area-specific conditions.

The Dredging Remedy alternative may provide somewhat greater long-term
effactiveness and permanence benefits than the 2007 ROD Amendment Remedy {due
to its greater use of dredging), but the estimated cost of the Dredging Remedy is higher
and that remedy has other disadvantages. For example, as noted in the 2007 ROD
Amendment and the attached detailed cost analysis, the Dredging Remedy would take
ionger to implement {14-15 years) than the 2007 ROD Amendment Remedy (9 years),
so the Dredging Remedy is less advantageous from a short-term effectiveness
standpeint.

Using reasonable low-end cost estimates for capping costs, the Capping Remedy wouid
be less costly than the 2007 ROD Amendment Remedy, but it would provide less long-
term effectiveness and permanence {due to its use of widespread capping as a PCB
containment strategy). The potential cest savings from any increased use of capping
alsc is uncertain. The Capping Remedy clearly would be less costly than the 2007 ROD
Amendment Remedy in the short term, but the total cost of that alternative may
approach cr exceed the cost of the 2007 ROD Amendment Remedy if major cap
maintenance, cap enhancement, and/or cap removal are required over the long term.
On balance, the 2007 ROD Amendment Remedy is more beneficial and more cost-
effective given the long-term uncertainties associated with widespread capping at the
Site.

In conclusion, the Response Agencies have determined that the remedy selected in the
2007 ROD Amendment, with the changes described in the 2010 ESD, is the preferred
remedial alternative under the primary balancing criteria specified by the NCP. That
alternative also will be protective of human health and the environment, it will comply
with federal and state requirements that are applicable or relevant and appropriate fo
this remedial action, and it will satisfy the NCP’s criteria for State and community
acceptance.,
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